AUTHOR SUMMARY
The Black Sea (Fig. P1A) has had an extraordinary history over the past 18,000 y, marked first by a transition from a freshwater ecosystem during the last glacial period to a large marine ecosystem dominated by top predators, such as dolphins and porpoises, after reconnection to the Mediterranean Sea (ca. 8,000 y ago). During the past 5 decades, overfishing and hunting brought these predators close to extinction. Ecosystem modeling studies suggest that the decline of apex marine predators in the Black Sea from the 1960s to the 1990s was the key factor responsible for the loss of the resilience of its ecosystem, which triggered deep regime shifts that resulted in fishery stock collapses and intense eutrophication (1) (2) (3) .
However, the magnitude of the anthropogenically induced population declines of dolphins and porpoises is, to the best of our knowledge, poorly documented, and pre-and postcollapse abundances remain undetermined (4). This information is crucial for elucidating the mechanisms behind the regime shifts observed in the Black Sea and for restoration plans. Because temporal variation in census numbers affects the genealogies of genes carried by these individuals, a powerful alternative to the analysis of historical records is the use of population genetics theory to infer past demographic history based on the observed distribution of genetic variation in natural populations (5) . Here, we used such a population genetics analysis to demonstrate that postglacial colonization of the Black Sea and recent hunting activities have left clearly detectable footprints on the contemporary genetic diversity of populations of small cetaceans in the Black Sea. We focused here on one of the main apex predators in the Black Sea, the harbor porpoise (Phocoena phocoena relicta). This species provides an ideal model because it is among the species most strongly affected by anthropogenic activities and is the sole marine predator that is completely isolated in the Black Sea (4). Indeed, the closest populations of the same species are located in the North Atlantic. Therefore, from a population genetics perspective, any changes in neutral genetic diversity over time will only reflect changes in local population size, avoiding the frequently confounding effects of gene flow.
We screened for genetic polymorphisms of nuclear and mitochondrial DNA for 89 harbor porpoises (Fig. P1A) . To determine the demographic events best explained by the observed genetic patterns, we conducted massive computer simulations under 15 alternative demographic scenarios of population evolution and analyzed the results under a flexible approximate Bayesian computation (ABC) statistical framework (5). These 15 scenarios differed in the types of changes in population size considered, such as stability, expansion, collapse, bottleneck, or expansion-decline, and by the timing of these changes, including a recent change within the past 100 generations vs. an ancient change between 100 and 1,000 generations. The ABC model choice procedure identified one class of scenarios that best explained the genetic pattern (Fig. P1B ) with a probability greater than 0.99. This class of demographic scenarios consisted of a historical expansion of a small ancestral population (size N Fo ) to a large effective population size (N BCo ), which then went through a severe population reduction within the past 100 generations to reach its current size (N ACo ) (Fig. P1B) . We estimated that the old expansion was 15-fold and occurred within the past 5,000 y (Fig. P1C) . This is compatible with the timing of reestablishment of marine conditions in the Black Sea after reconnection to the Mediterranean Sea, which allowed marine predators to recolonize this environment. More strikingly, we identified a strong genetic signal supporting a decline of ∼90% of the porpoise population in the Black Sea within the past 5 decades (Fig. P1C) . This decline can clearly be related to the high mortality of small cetacean species from the 1960s to the 1990s, to the subsequent fishery collapse, and also to ongoing incidental by-catch in extant commercial fisheries.
A general question in conservation biology, ecology, and evolutionary biology is whether population genetic approaches can detect and quantify human-driven collapses in endangered species and disentangle contemporaneous processes from more ancient ones. Our present study provides an example of how coalescent-based ABC population genetic approaches can provide important demographic information that cannot be obtained from historical and ecological modeling studies. It emphasizes that such genetic approaches will be even more valuable for species for which such historical or ecological data are not available.
